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ANNULAR SEALING DEVICE HAVING A 
POSITIVE STOP MEANS FOR USE INA 

WALVE MEMBER 

FIELD OF THE INVENTION 

The present invention relates, in general, to Sealing 
devices and, more particularly, this invention relates to a 
positive Stop means for use in combination with an annular 
type Sealing device and Still, more particularly, the instant 
invention relates to an improved annular type Sealing device 
having a positive Stop means for use in at least one prede 
termined type valve member. 

BACKGROUND OF THE INVENTION 

AS is generally well known in the fluid pressure art, 
various types of Sealing devices have been in widespread use 
for a number of years. These Sealing known Sealing devices 
include annular type Sealing devices which are used in valve 
members extensively to control the flow of fluids. Such 
Sealing devices include both metal to metal type Seals and 
flexible elastomeric type Seals. 
An example of a prior art Valve equipped with a metal to 

metal type Sealing means is taught in U.S. Pat. No. 5,145, 
150. 

The flexible elastomeric type Seals will generally take the 
form of an elastomer O-ring or a generally flat type Sealing 
member. The generally flat type Sealing members are usually 
of two distinct types. A first type being a Substantially flat 
Surface over the entire face of the Sealing member. A Second 
type includes an annular raised portion being disposed on 
the generally flat surface of the sealing member. 
An example of a prior art annular type Sealing device 

having a relatively flat surface is taught in U.S. Pat. No. 
5,647,398. 

During use, these Sealing members can be Subjected 
periodically to Some rather Severe operating pressures. 
These relatively Severe operating preSSures can and usually 
does cause detrimental premature wear on the Sealing mem 
bers. Obviously, Such premature wear is an added cost for 
the user. Such added cost is due to both the cost of the 
Sealing member itself and the labor cost that is associated 
with replacing the Sealing member due to premature wear. 
Even more importantly is the down time that can be expe 
rienced on the equipment using Such Sealing members. 
Of even more concern, however, is the fact that Some 

Valves may be employed in a critical use application and, in 
this application, if a Seal should fail there could be cata 
Strophic results. Some Such critical use applications, for 
example, could be a brake valve used on a railway 
locomotive, or railway car, brake valve. 

SUMMARY OF THE INVENTION 

According to a first aspect, the present invention provides 
an annular Sealing device having a positive Stop. Such 
positive Stop preventing over pressurization occurring on the 
Sealing device. The annular Sealing device includes a Sub 
Stantially rigid Support member having at least one Substan 
tially flat outer Surface portion. A generally round cavity is 
formed in a Substantially rigid Support member adjacent the 
at least one Substantially flat outer Surface. This generally 
round cavity has a first predetermined diameter and a 
predetermined depth. A generally round elastomeric Sealing 
member having a predetermined thickness and at a Second 
predetermined diameter is disposed in the generally round 
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2 
cavity formed in Such Substantially rigid Support member. 
The elastomeric Sealing member has a Substantially flat face 
engage a bowl with a predetermined Surface to be Sealed. A 
Stop means is incapable with at least a portion of Such 
substantially flat outer surface portion of the substantially 
rigid Support member for preventing undue penetration of 
the Surface to be sealed into the generally round elastomeric 
Sealing member. 

According to a Second aspect, the present invention 
provides an annular Sealing device having a positive Stop to 
prevent over pressurization on the annular Sealing device. 
The annular Sealing device comprises a Substantially rigid 
Support member having at least one Substantially flat outer 
Surface portion. A generally round cavity is formed in the 
Substantially rigid Support adjacent the at least one Substan 
tially flat outer Surface. Such generally round cavity has a 
first predetermined diameter and a predetermined depth. 
There is a generally round elastomeric Sealing member 
having a predetermined thickneSS and a Second predeter 
mined diameter disposed in the generally round cavity 
formed in Such Substantially rigid Support member. The 
generally round elastomeric Sealing member has a Substan 
tially flat face portion. An annular raised portion is disposed 
on the Substantially flat face portion of the generally round 
elastomeric Sealing member. This annular raised portion is 
engageable with a Surface to be sealed. There is a stop means 
engageable with at least a portion of the Substantially flat 
outer Surface portion of the Substantially rigid Support 
member which prevents undue pressure on the annular 
raised portion of the general round elastomeric Sealing 
member during use. 

According to a third and final aspect, the present invention 
provides a valve device having improved Sealing character 
istics. Such valve device includes a valve body portion 
having a longitudinal bore formed therein and wrench 
engaging portion disposed on an Outer Surface thereof. A 
Valve Stem is disposed for longitudinal movement within 
such longitudinal bore formed in the valve body portion. 
Such valve stem having a substantially rigid flat bottom 
Surface portion. There is a generally round cavity formed in 
the valve stem adjacent the Substantially rigid flat bottom 
Surface portion. This generally round cavity has a first 
predetermined diameter and a predetermined depth. Agen 
erally round elastomeric Sealing member having a predeter 
mined thickness and a Second predetermined diameter is 
disposed in the generally round cavity formed in Such valve 
Stem adjacent the Substantially rigid flat bottom Surface 
portion. This generally round elastomeric Sealing member 
has at least one of a Substantially flat face engageable with 
a Surface to be Sealed and an annular raised portion disposed 
on the Substantially flat face and engageable with a Surface 
to be sealed. A Stop means is engageable with at least a 
portion of the Substantially flat rigid bottom Surface portion 
of the valve stem for preventing undue pressure on the 
generally round elastomeric Sealing member. A coil Spring is 
disposed around a predetermined portion of the valve stem 
and a locking nut is threadedly engageable with an outer 
surface of such body adjacent one end thereof. Finally there 
is an adjusting nut threadedly engageable with the outer 
Surface of the valve body adjacent Such one end thereof. 

OBJECTS OF THE INVENTION 

It is, therefore, one of the primary objects of the present 
invention to provide an improved Sealing member having a 
positive stop means which will thereby exhibit an extended 
life when compared to existing Sealing members. 
A further primary object of the present invention is to 

provide a valve device which will substantially prevent 
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increased pressurization of fluid within a pressure vessel 
beyond the set point of the valve device. 

Another object of the present invention is to provide an 
improved Sealing member having a positive Stop means 
which will be relatively inexpensive to manufacture when 
compared to prior art type Sealing members. 

Still another object of the present invention is to provide 
an improved Sealing member having a positive Stop means 
which can be interchangeable with existing Sealing members 
without costly modifications. 

Yet another object of the present invention is to provide an 
improved Sealing member having a positive Stop means 
which can withstand increased preSSures when compared to 
existing Sealing members. 
An additional object of the present invention is to provide 

an improved Sealing member having a positive Stop means 
for use in a railway brake System which will increase the 
reliability of Such brake system. 
A further object of the present invention is to provide an 

improved Sealing member having a positive Stop means 
which when used in a valve member allows a very repeat 
able set point for such valve. 

Still yet another object of the present invention is to 
provide an improved Sealing member having a positive Stop 
means in which Such Sealing member can be molded in place 
in a cavity formed in a valve stem thereby essentially 
eliminating the need for critical machining of the valve stem. 

It is an additional object of the present invention to 
provide an improved Sealing member having a positive Stop 
means which will be more reliable in service. 

In addition to the various objects and advantages of the 
present invention which have been described above, various 
other objects and advantages of the instant invention will 
become more readily apparent to those perSons who are 
skilled in the relevant art from the following more detailed 
description of the invention, particularly, when Such detailed 
description is taken in conjunction with the attached drawing 
Figures and with the appended claims. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

FIG. 1 is a cross sectional view of a valve member 
incorporating the annular Sealing device of the present 
invention; 

FIG. 2 is an exploded view of the valve member illus 
trated in FIG. 1 in which the annular sealing device of the 
present invention could be used; 

FIG. 3 is a cross sectional view of one presently preferred 
embodiment of the annular Sealing device according to the 
present invention; and 

FIG. 4 is a cross-sectional of view of an alternative 
embodiment of the annular Sealing device according to the 
present invention. 

BRIEF DESCRIPTION OF A PRESENTLY 
PREFERRED AND 

VARIOUS ALTERNATIVE EMBODIMENTS OF 
THE PRESENT INVENTION 

Prior to proceeding to the more detailed description of the 
present invention, it should be noted that for the sake of 
clarity and understanding, identical components, which have 
identical functions, have been identified with identical ref 
erence numerals throughout the Several views illustrated in 
the attached drawing figures. 
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4 
Now refer, more particularly, to FIG. 3. Illustrated therein 

is an annular Sealing device, generally designated 10. Annu 
lar Sealing device 10 includes a positive Stop means, gen 
erally designated 20, to prevent over pressurization of the 
Sealing device 10 during use. 

Annular Sealing device 10 includes a Substantially rigid 
Support member 12 having at least one Substantially flat 
outer Surface portion 14. A generally round cavity 16 is 
formed in the Substantially rigid Support member 12 adja 
cent the at least one substantially flat outer surface 14. Such 
generally round cavity 16 has a first predetermined diameter 
and a predetermined depth. 
A generally round elastomeric Sealing member 18 having 

a predetermined thickness and a Second predetermined 
diameter is disposed in the generally round cavity 16 formed 
in the Substantially rigid Support member 12. Such elasto 
meric sealing member 18 has a substantially flat face 22 
engageable with a predetermined Surface 24 to be Sealed. 
The final essential member of the annular Sealing device 

10 is the Stop means, generally designated 20, which is 
engageable with at least a portion of the Substantially flat 
outer Surface portion 14 of the Substantially rigid Support 
member 12. Such stop means 20 prevents any undue pen 
etration of the Surface 24 that is to be sealed into the 
generally round elastomeric Sealing member 18. 

According to the presently preferred embodiment, the 
Substantially rigid Support member 12 is a valve stem, 
generally designated 40 (FIGS. 1 and 2), disposed in a valve 
body, generally designated 50. In this presently preferred 
embodiment, the generally round elastomeric Sealing mem 
ber 18 is formed in place in the generally round cavity 16 in 
the valve stem 40. Likewise, in this embodiment, the first 
predetermined diameter and the Second predetermined 
diameter will be substantially identical. 

Additionally, the predetermined depth of the generally 
round cavity 16 formed in Such Substantially rigid Support 
member 12 may be greater than or less than the predeter 
mined thickness of the general round elastomeric Sealing 
member 18. In either case, the stop means 20 is disposed 
closely adjacent the predetermined Surface 24 to be sealed. 

According to a Second embodiment, the present invention 
provides an annular Sealing device, generally designated 50, 
having a positive Stop means, generally designated 60, 
which prevents over pressurization of the annular Sealing 
device 50. 

Annular Sealing device 50, includes a Substantially rigid 
Support member 12 having at least one Substantially flat 
outer Surface portion 14. There is a generally round cavity 16 
formed in the Substantially rigid Support member 12 adja 
cent the at least one substantially flat outer surface 14. This 
generally round cavity 16 has a first predetermined diameter 
and a predetermined depth. Such generally round cavity 16 
having a first predetermined diameter and a predetermined 
depth. 

There is a generally round elastomeric Sealing member 52 
having a predetermined thickneSS and a Second predeter 
mined diameter is disposed in the generally round cavity 16 
formed in the substantially rigid support member 12. Such 
generally round elastomeric Sealing member 52 has a Sub 
stantially flat face portion 54. An annular raised portion 56 
is disposed on the substantially flat face portion 54 of Such 
generally round elastomeric Sealing member 52. This annu 
lar raised portion 56 is engageable with a surface 58 to be 
Sealed. 
The final essential element, in this alternative 

embodiment, closely is the Stop means 60 engageable with 
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at least a portion of the Substantially flat Outer Surface 
portion 54 of such substantially rigid support member 12. 
Such stop means 60 prevents any undue pressure being 
exerted on the annular raised portion 56 of Such generally 
round elastomeric Sealing member 52. 

In the presently preferred embodiment of this alternative 
arrangement, the annular raised portion 56 is an elastomer. 
Additionally, Such annular raised portion 56 and the gener 
ally round of elastomeric Sealing member 52 will be molded 
as a unitary piece. 

Further, the predetermined depth of the generally round 
cavity 16 will be greater than the predetermined thickness of 
Such generally round elastomeric Sealing member 52 and the 
annular raised portion 56 will extend outwardly from the 
substantially flat outer surface portion 54 of the substantially 
rigid Support member 12. In this embodiment the Substan 
tially rigid support member 12 will be formed from at least 
one of metal and plastic. Preferably, Such Substantially rigid 
support member 12 will be formed from a metal selected 
from Steel and aluminum. 

According to a final aspect of the present invention, 
reference is now made to FIGS. 1 and 2. Illustrated therein 
is a valve device, generally designated 70, having improved 
sealing characteristics. Such valve device 70 includes a 
valve body portion 50 having a longitudinal bore 55 and air 
passages 66, 58 and 62 formed therein. 

Valve stem 40 is disposed for longitudinal movement 
within the longitudinal bore 54 formed in the valve body 
portion 50. Such valve stem 40 has a substantially rigid flat 
bottom Surface portion 14. A generally round cavity 16 is 
formed in such valve stem 40 adjacent the substantially rigid 
flat bottom surface portion 14. This generally round cavity 
16 also has a first predetermined diameter and a predeter 
mined depth. 
A generally round elastomeric Sealing member 78, having 

a predetermined thickness and a Second predetermined 
diameter, is disposed in the generally round cavity 16 
formed in the valve stem 40 adjacent the Substantially rigid 
bottom Surface portion 14. Such generally round elastomeric 
sealing member 78 includes at least one of a substantially 
flat face 57 engageable with a surface 72 to be sealed and an 
annular raised portion 56 disposed on Such Substantially flat 
face 57 and engageable with the surface 72 to be sealed. 
A Stop means, generally designated 80, is engageable with 

at least a portion of the Substantially rigid bottom Surface 
portion 14 of the valve stem 44 for preventing undue 
preSSure on the generally round elastomeric Sealing member 
18. 
A coil spring 82 is disposed around a predetermined 

portion of the valve stem 40. A locking nut 84 is threadedly 
engageable with an outer surface 86 of the bout body 50 
adjacent one end thereof. An adjusting nut 88 is threadedly 
engageable with the outer surface 86 of about body 50 
adjacent Such one end thereof. 

In the present preferred embodiment, the valve body 
portion 50 includes a wrench engaging portion 90 formed on 
an outer surface thereof. Additionally, the adjusting nut 88 
includes a wrench engaging portion 92 formed on an outer 
Surface thereof. The locking nut 84 is engageable with the 
adjusting nut 88. 

Preferably, elastomeric sealing member 78 is formed from 
at least one of rubber, Synthetic rubber, plastics and various 
combinations thereof. It is most preferred, that Such elasto 
meric sealing member 78 be formed from rubber. 
We claim: 
1. An annular Sealing device having a positive Stop to 

prevent over pressurization on the Sealing device, Said 
annular Sealing device comprising: 
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6 
(a) a Substantially rigid Support member having at least 

one Substantially flat outer Surface portion; 
(b) a generally round cavity formed in Said Substantially 

rigid Support member adjacent Said at least one Sub 
Stantially flat Outer Surface, Said generally round cavity 
having a first predetermined diameter and a predeter 
mined depth; 

(c) a generally round elastomeric Sealing member having 
a predetermined thickness and a Second predetermined 
diameter disposed in Said generally round cavity 
formed in Said Substantially rigid Support member, Said 
elastomeric Sealing member having a Substantially flat 
face engageable with a predetermined Surface to be 
Sealed; and 

(d) a stop means engageable with at least a portion of Said 
Substantially flat outer Surface portion of Said Substan 
tially rigid Support member for preventing undue pen 
etration of Said Surface to be Sealed into Said generally 
round elastomeric Sealing member. 

2. An annular Sealing device, according to claim 1, 
wherein Said Substantially rigid Support member is a valve 
Stem disposed in a valve body. 

3. An annular Sealing device, according to claim 1 
wherein Said generally round elastomeric Sealing member is 
formed in place in Said generally round cavity. 

4. An annular Sealing device, according to claim 3, 
wherein Said first predetermined diameter and Said Second 
predetermined diameter are identical. 

5. An annular Sealing device, according to claim 4, 
wherein Said predetermined depth of Said generally round 
cavity formed in Said Substantially rigid Support member is 
greater than Said predetermined thickness of Said generally 
round elastomeric Sealing member. 

6. An annular sealing device, according to claim 4, 
wherein Said predetermined depth of Said generally round 
cavity formed in Said Substantially rigid Support member is 
less than Said predetermined thickness of Said generally 
round the last American Sealing member. 

7. An annular Sealing device, according to claim 1, 
wherein Said Stop means is disposed closely adjacent Said 
predetermined Surface to be Sealed. 

8. An annular Sealing device having a positive Stop to 
prevent over pressurization of Said annular Sealing device, 
Said annular Sealing device comprising: 

(a) a Substantially rigid Support member having at least 
one Substantially flat outer Surface portion; 

(b) a generally round cavity formed in Said Substantially 
rigid Support adjacent Said at least one Substantially flat 
Outer Surface, Said generally round cavity having a first 
predetermined diameter and a predetermined depth; 

(c) a generally round elastomeric Sealing member having 
a predetermined thickness and a Second predetermined 
diameter disposed in Said generally round cavity 
formed in Said Substantially rigid Support member, Said 
generally round elastomeric Sealing member having a 
Substantially flat face portion; 

(d) an annular raised portion disposed on said Substan 
tially flat face portion of Said generally round elasto 
meric Sealing member, Said annular raised portion 
engageable with a Surface to be sealed; and 

(e) a stop means engageable with at least a portion of Said 
Substantially flat outer Surface portion of Said Substan 
tially rigid Support member for preventing undue pres 
Sure on Said annular raised portion of Said generally 
round elastomeric Sealing member. 

9. An annular Sealing device, according to claim 8, 
wherein Said annular raised portion is an elastomer. 
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10. An annular Sealing device, according to claim 9, 
wherein Said annular raised portion and Said generally round 
elastomeric Sealing member are molded as a unitary piece. 

11. An annular Sealing device, according to claim 8, 
wherein Said predetermined depth of Said generally round 
cavity is greater than Said predetermined thickness of Said 
generally round elastomeric Sealing member. 

12. An annular Sealing device, according to claim 11, 
wherein Said annular raised portion extends outwardly from 
Said Substantially flat Outer Surface portion of Said Substan 
tially rigid Support member. 

13. An annular Sealing device, according to claim 8, 
wherein Said Substantially rigid Support member is at least 
one of metal and plastic. 

14. An annular Sealing device, according to claim 13, 
wherein Said Substantially rigid Support member is metal 
Selected from Steel and aluminum. 

15. A valve device having improved Sealing 
characteristics, Said valve device comprising: 

(a) a valve body portion having a longitudinal bore 
formed therein; 

(b) a valve stem disposed for longitudinal movement 
within said longitudinal bore formed in said valve body 
portion, Said valve Stem having a Substantially rigid flat 
bottom Surface portion; 

(c) a generally round cavity formed in Said valve stem 
adjacent Said Substantially rigid flat bottom Surface 
portion, Said generally round cavity having a first 
predetermined diameter and a predetermined depth; 

(d) a generally round elastomeric Sealing member having 
a predetermined thickness and a Second predetermined 
diameter disposed in Said generally round cavity 
formed in Said valve stem adjacent Said Substantially 
rigid flat bottom Surface portion, Said generally round 
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elastomeric Sealing member having at least one of a 
Substantially flat face engageable with a Surface to be 
Sealed and an annular raised portion disposed on Said 
Substantially flat face and engageable with a Surface to 
be sealed; 

(e) a stop means engageable with at least a portion of Said 
Substantially rigid flat bottom Surface portion of Said 
Valve Stem for preventing undue pressure on Said 
generally round elastomeric Sealing member; 

(f) a coil spring disposed around a predetermined portion 
of Said valve Stem; 

(g) a locking nut threadedly engageable with an outer 
Surface of Said valve body adjacent one end thereof; 
and 

(h) an adjusting nut threadedly engageable with Said outer 
Surface of Said valve body adjacent Said one end 
thereof. 

16. A valve device, according claim 15, wherein Said 
Valve body portion includes a wrench engaging portion 
formed on an outer Surface thereof. 

17. A valve device, according to claim 16, wherein said 
adjusting nut includes a wrench engaging portion formed on 
an Outer Surface thereof. 

18. A valve device, according to claim 15, wherein said 
elastomeric Sealing member is formed from at least one of 
rubber, Synthetic rubber, plastics and various combinations 
thereof. 

19. A valve device, according to claim a 18, wherein said 
elastomeric Sealing member is formed from rubber. 

20. A valve device, according to claim 15, wherein said 
locking nut is engageable with said adjusting nut. 
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